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Intrathoracic Bronchogenic Cysts

Surgery in Bronchogenic Cysts: Report of 33 Patients

Abstract
Aim: The aim of this study was to analyze bronchogenic cysts treated surgery. 
Material and Methods: Histopathological results of the cases that were operated in our clinic between January 
2003 and December 2012 were examined retrospectively and 33 cases with bronchogenic cyst were analyzed. 
All medical records were available for all patients with bronchogenic cyst and reviewed for age, sex, clinical 
presentations, diagnostic investigations, lesions features, operative procedures, duration of hospitalization, 
postoperative complications, and postoperative outcomes. 
Results: There were 17 female and 16 male patients with a mean age of 37.78 years (range, 6 to 64 years) at the 
time of diagnosis. Five of the patients were under 18 years of age. While 25 cases (75.7%) were symptomatic, 
only 8 cases (24.2%) were asymptomatic, and the lesions were detected on chest radiography taken for other 
nonrelated conditions. Symptoms were dyspnea in 12 patients, chest pain in 10, cough in 9, hemoptysis in 3, and 
sputum in 1. Seven patients had more than one symptom. Twenty-two of the lesions were located in medias-
tinum and 11 of them were intrapulmonary. Posterolateral thoracotomy was performed in 30 cases and thora-
coscopic surgery in 2 cases; 22 of them were right and the others were left. Mediastinoscopy was performed 
in one case. Total cystectomy was performed in 19 cases, and partial cyst excision with deepithelialization in 3 
cases for patients with mediastinal cystic lesions. Nine patients with intrapulmonary cysts had wedge resection, 
1 underwent segmentectomy, and 1 underwent lobectomy. The postoperative follow- up period ranged from 7 
months to 10 years and the mean follow- up period was 4.1 years. No mortality or recurrences were seen in all 
the patients except one. The patient died in postoperative 24th day. 
Discussion: Bronchogenic cysts are rare foregut anomalies and are treated by surgical resection.
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Introduction
Bronchogenic cysts are benign congenital aberration of bronchopul-
monary foregut malformations that arise during the development 
of the embryonic foregut [1]. Meyer first described a case of bron-
chogenic cyst in 1859 and Koontz published the first case report in 
1925 [2]. Bronchogenic cysts prevalences are 1:42,000 and 1:68,000 [2]. 
Bronchogenic cysts account for 40-50% of all congenital intrathoracic 
cysts [3]. In this study, we report surgical experience of intrathoracic 
bronchogenic cysts. 

Material and Methods
We retrospectively investigated the pathological records of operations 
performed in our surgical department from January 2003 to December 
2012 and found 33 patients with bronchogenic cyst. All medical records 
were available for all patients with bronchogenic cyst and reviewed 
for demographic datas, clinical presentations, diagnostic investigati-
ons, lesions features, operative procedures, duration of hospitalization, 
postoperative complications, and postoperative outcomes.

Results
There were 17 female and 16 male patients with a mean age of 37.78 
years (range, 6 to 64 years) at the time of diagnosis. Five of the patients 
were under 18 years of age. While 25 cases (75.7%) were symptomatic, 
only 8 cases (24.2%) were asymptomatic, and the lesions were detected 
on chest radiography taken for other nonrelated conditions. Symptoms 
were dyspnea in 12 patients, chest pain in 10, cough in 9, hemoptysis in 
3, and sputum in 1. Seven patients had more than one symptom. Case 
histories showed asthma in 1, bronchiectasis in 1, tuberculosis under 
treatment in 1, hepatitis B virus vector carrier in 1, previous cholecys-
tectomy in 1, cleft-limp repair surgery, and ventricular septum defect 
surgery in 1 patient with fallot tetralogy and right arcus aorta.
Lesions in all patients were evaluated with chest radiography and tho-
rax computed tomography (CT). All radiographs were re-evaluated ret-
rospectively by a radiologist. There were 22 (66.7%) mediastinal and 11 
(33.3%) intrapulmonary bronchogenic cysts. Cysts locations are shown 
in Table 1, and according to location, patients and lesions characte-
ristics are shown in Table 2. Although chest radiographic findings are 
normal in 7 cases, the others were compatible with bronchogenic cyst. 
CT findings were compatible with cystic lesion in 24 patients, semi-so-
lid in 5, cavitary in 3, and solitary in 1 patient (Figure 1-3). All lesions 
were single except one patient with intrapulmonary 2 lesions. Four of 
the lesions had a lobulated contour and the others had a smooth con-
tour. Only one case had calcification (milk of calcium sign). There was 
esophageal compression in 3 cases, main bronchus compression in 1, 
superior pulmonary vein compression in 1, and carinal spring in 1. While 
26 cysts were not complicated, only 7 were complicated on radiologic 
evaluation. In four cases, magnetic resonance imaging was used for 
analyze the relationship between vascular structures and distinguish 
cystic from solid lesions. Positron emission tomography was used in 3 
patients due to malignancy suspicion. The lesions didn’t have uptake.
Fiberoptic bronchoscopy was performed in 18 patients. In one case left 
main bronchus was obliterated almost 50% by external compression. In 
2 cases, fluid and pus was aspirated by transbronchial needle biopsy. 
Esophagoscopy was performed in 2 cases that had normal findings. 
Endobronchial ultrasound was performed in 3 cases and biopsy was 
revealed bronchogenic cyst in 2 cases.

The presumptive diagnosis were bronchogenic cyst in 12 patients, me-
diastinal cysts in 12, lung malignancies in 3, mediastinal masses in 2, 
intrapulmonary hydatid cysts in 2, intrapulmonary cystic lesions in 2 
preoperatively.
Posterolateral thoracotomy was performed in 30 patients, video assis-
ted thoracoscopic surgery in 2; 22 right and 10 left, and mediastinos-

Table 1. Locations of the bronchogenic cysts

Locations Number

Mediastinum
  Paravertebral 
  Paratracheal
  Subcarinal-paraesophageal
  Paraesophageal
  Paraaortik
  Perihiler
  Subcarinal
  Parakardiac
Intrapulmonary
  Right upper lobe
  Right lower lobe
  Right upper and middle lobe
  Left upper lobe
  Left lower lobe

22
 6
 5
 3
 3
 2
 1
 1
 1
11
 2
 3
 1
 2
 3

Tablo 2. Features of patients and lesion 

Mediastinum (n=22) Intrapulmonary (n=11)

Age
Female/Male
Asymptomatic
Cyst diameter

36.2 (range, 6-64)
12/10

4 (18%)
5.3cm (range,2-10)

40.8 (range, 7-61)
5/6

4 (36%)
4.3cm (range, 2-5)

Figure 1. Thorax CT showing subcarinal cystic lesion.

Figure 2. Thorax CT in mediastinal window showing cystic lesion at subcarinal paraesop-
hageal location.
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copy in 1. Nine wedge resections, 1 segmentectomy and 1 lobectomy 
was performed for 11 intrapulmonary bronchogenic cysts. For medias-
tinal cystic lesions, total cystectomy was performed in 19 patients, and 
partial excision with deepithelialization was performed in 3 cases due 
to adhesion of major vascular structures. After that residual layer of 
the cyst was destroyed electrocauterisation. In addition to cystectomy, 
left lower lobectomy was performed in one case, and postoperative 
histopathological examination was found adenoid cystic malformation. 
The histopathological results of all patients were found bronchogenic 
cyst.
The mean duration of thoracic drainage and hospital stay were 6 days 
(range, 3-13 days). Postoperative atelectasis was developed in 2 pa-
tients that regressed by bronchoscopic aspiration. Chylothorax in one 
case, prolonged air leak in one, hematoma in one was developed that 
solve the problems by medical treatment and follow-up. Atelectasis 
and bleeding was developed in one patient. Thorax CT was showed lo-
bar torsion, so re-thoracotomy was performed and torsion of the lobe 
was corrected in the nineth postoperative days.
Postoperative follow-up period was ranged from 7 months to 10 years 
(mean period 4,1 years). A case with mediastinal cyst that extended into 
the left atrium and cyst excision was performed. The patient developed 
arrhythmia postoperatively. Although angiography was performed and 
found normal, the patient died due to cardiac reasons in the 24th pos-
toperative days. There was no mortality except one or recurrence in all 
other patients during the follow up period.

Discussion
Bronchogenic cysts are anomalies of tracheobronchial development 
from the primitive ventral foregut between the 26th and 40th days 
of gestation [2,4]. Depending on time of seperation from the primary 
airways, bronchogenic cysts may present as mediastinal cysts close 
to the tracheobronchial tree or as pulmonary cysts within the lung pa-
renchyma [4]. Approximately, 75% are within the mediastinum, and 25% 
are intrapulmonary [5]. In our study, bronchogenic cysts were located 
predominantly in mediastinum (66.7%) and intrapulmonary (33.3%) . 
Most bronchogenic cysts occur in pediatric patients causing life-thre-
atening compressive symptoms. In adults, some bronchogenic cysts 
are asymptomatic and diagnosed as incidental findings on radiographs. 
On the contrary, most adults with bronchogenic cysts become symp-
tomatic over time [5]. Symptoms are usually related to cyst infection 
or compression of the adjacent structures. These symptoms include 
chest pain, dysphagia, dyspnea, and cough [1,2]. Sometimes life-th-
reatening complications such as hemoptysis or respiratory distress 
may occur [1]. Infection is the most common serious complication in 
adults. Because of more fistulized to bronchial system, intrapulmonary 
cysts are more often symptomatic than mediastinal cysts [6]. In this 
study, 75.7% of patients were symptomatic, and the main symptom was 
dyspnea. Unlike to literature, symptoms due to location were more of-
ten in mediastinal lesions than intrapulmonary.
Bronchogenic cysts are sometimes found in association with other 
congenital pulmonary malformation such as sequestration and lobar 
emphysema [7]. In our study one cyst was associated with ipsilateral 
lobe adenoid cystic malformation. 
Chest radiographs and CT scans are the most valuable diagnostic stu-
dies [8]. On CT, mediastinal cysts usually described as spherical or oval, 
well marginated with homogenous water or soft tissue attenuation 

[1,5]. Intrapulmonary cysts are usually sharply defined, thin wall, soli-
tary, of homogenous water density with air fluid levels or air-filled cysts 
[1]. Intrapulmonary cysts usually located in the lower lobe, mediastinal 
cysts located in the middle mediastinum [3,5]. Although the mediastinal 
lesions’ most common location is carina, they may be located parat-
racheal (usually right-sided), or hilar [3]. The cyst has variable atte-
nuation values. The density of mucus-containing cyst is occasionally 
higher hounsfield unit [2,3]. Cyst rarely contains calcium in the fluid 
(milk of calcium) [7]. Most bronchogenic cysts can be confidently di-
agnosed by non-enhanced CT, while contrast enhanced CT and magne-
tic resonance imaging can be useful for differentiating bronchogenic 
cysts from mediastinal neoplasia [7]. Based on radiologic appearance, 
preoperative diagnosis are accurate between 10% to 40% of patients 
[1,9]. In our study, while lower lobe was the most frequent location for 
intrapulmonary bronchogenic cyts, middle mediastinum was the most 
frequent location for the mediastinum. Six bronchogenic cysts showed 
semi-solid or solid lesion imaging on CT scan. One of the mediastinal 
cysts had fluid, which contain milk of calcium. Magnetic resonance 
imaging and positron emisssion tomography was made for differential 
diagnosis from malignancy or solid lesions in 7 patients.
The differential diagnosis of bronchogenic cysts includes fungal ball, 
lung abcess, pulmonary tuberculosis, infected bullae, vascular mal-
formations, and neoplasms for intrapulmonary bronchogenic cysts, 
while mediastinal masses or congenital cystic disease are included in 
differential diagnosis for mediastinal bronchogenic cysts [1,4,10]. The 
diagnostic accuracy could be achieved definitive surgical procedure on 
histopathology. In our series, 12 patients (36.3%) were previously known 
to have bronchogenic cyst, 16 patients (48.4%) were known cystic lesion.
Even in the absence of symptoms, surgical excision is recommonded 
for all bronchogenic cysts [11]. Historically, it has been appropriate to 
operate on these asymptomatic lesions for both dignostic and theu-
rapeutic purposes and they will become symptomatic or complicated 
in progress of time [4,12]. Additionally, bronchogenic cysts rarely carry 
potential risk of malignant transformation [13]. Complete excision of 
the cyst is essential for mediastinal cysts, and also lobectomy is the 
standard procedure for intrapulmonary cysts [1,4,11]. If the bronchoge-
nic cyst cannot be removed completely due to some causes such as 
dence pericystic adhesions to adjacent structures, complicated cyst 
or large cyst size, partial excision with deepithelialization may be an 
alternative procedure [2,4,5]. The residual epithel layer should be dest-
royed electrocauterisation [2,4]. Incomplete resection may lead to local 
recurrence [1]. Some authors reported that aspiration of bronchoge-
nic cyst treated by mediastinoscopic drainage [14,15]. In our study, we 
performed complete cyst excision in all patients except three for me-
diastinal cysts. The three patients were treated partial excision with 
deepithelialization, and residual layer of the cyst was destroyed elect-
rocauterisation. One of the mediastinal cysts was completely removed 
via mediastinoscopy. For intrapulmonary bronchogenic cyst, nine wed-
ge resections, 1 segmentectomy and 1 lobectomy was performed, so all 
lesions were completely excised. 
Surgical morbidity after resection of a bronchogenic cyst is low [11]. 
In our study, there was no operative mortality. Minimal complications 
were encountered, only one case had revision for lobar torsion. The 
prognosis of bronchogenic cysts after complete resection is perfect 
result. patients carried out partial excision or aspiration of the lesions 
should be followed closely. one patient died in the hospital due to car-
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diac arrhythmia. There was no recurrence and mortality in the other 
patients during the follow up period.
Conclusion
Bronchogenic cysts are rare foregut anomalies and are treated by sur-
gical resection.

Scientific Responsibility Statement 
The authors declare that they are responsible for the article’s scientific content including 
study design, data collection, analysis and interpretation, writing, some of the main line, or 
all of the preparation and scientific review of the contents and approval of the final version 
of the article.

Animal and human rights statement
All procedures performed in this study were in accordance with the ethical standards of the 
institutional and/or national research committee and with the 1964 Helsinki declaration and 
its later amendments or comparable ethical standards. No animal or human studies were 
carried out by the authors for this article.

Funding: None

Conflict of interest
None of the authors received any type of financial support that could be considered poten-
tial conflict of interest regarding the manuscript or its submission.

References
1. Lee DH, Park CK, Kum DY, Kim JB, Hwang I. Clinical characteristics and management of 
intrathoracic bronchogenic cysts: a single center experience. Korean J Thorac Cardiovasc 
Surg 2011;44:279-84.
2. Bolton JWR, Shahian DM. Asymptomatic bronchogenic cysts: what is the best manage-
ment. Ann Thorac Surg 1992;53:1134-7. 
3. Berrocal T, Madrid C, Novo S, Gutierrez J, Arjonilla A, Gomez-Leon N. Congenital anomalies 
of the tracheobronchial tree, lung, and mediastinum: embriology, radiology, and pathology. 
Radiographics 2004;24:e17
4. Kosar A, Tezel C, Orki A, Kiral H, Arman B. Bronchogenic cysts of the lung: Report of 29 
cases. Heart, Lung and Circulation 2009;18:214-8.
5. Limaiem F, Ayadi-Kaddour A, Djilani H, El Mezni F. Pulmonary and mediastinal bronchogenic 
cysts: A clinicopathologic study of 33 cases. Lung 2008;186:55-61.
6. Okur E, Kır A, Kuzu Okur H, Ertuğrul M, Halezeroğlu S, Atasalihi A. Bronkojenik kistlerde 
cerrahi tedavi. Toraks Dergisi 2002;3:66-9. 
7. McAdams HP, Kirejczyk WM, Rosado-de-Christenson ML, Matsumato S. Bronchogenic cyst: 
Imaging features with clinical and histopathologic correlation. Radiology 2000;217:441-6.
8. Sarper A, Ayten A, Golbasi O, Demircan A, İsin E. Bronchogenic cyst. Tex Heart Inst J 
2003;30:105-8.
9. Patel SR, Meeker DP, Biscotti CV, Kirby TC, Rice TW. Presentation and management of 
bronchogenic cysts in the adult. Chest 1994;106:79-85.
10. Aydogdu K, Findik G, Agackiran Y, Sahin F, Karaoglanoglu N, Tastepe I, Kaya S. Mediastinal 
cystic lesions: experience of 77 patients. J Clin Anal Med 2013;4:381-5.
11. Duranceau ACH, Deslauriers J. Foregut cysts of the mediastinum in adults. In Shields TW, 
LoCicero J, Ponn RB, editors. General Thoracic Surgery. 5th ed, Philadelphia, PA; Lippincott 
Williams & Wilkins; 2000: p 2401-13.
12. Kirmani B, Kirmani B, Soglianif. Should asymptomatic bronchogenic cysts in adults be 
treated conservatively or with surgery? Interactive Cardiovascular and Thoracic Surgery 
2010;11:649-59.
13. Gotti G, Haid MM, Volterrani L, Sforza V. Unusual malignancy in the wall of a mediastinal 
cyst. J Thorac Cardiovasc Surg 1993;106:1233-4.
14. Kurkcuoglu IC, Eroglu A, Karaoglanoglu N, Tekinbas C, Polat P, Gundogdu C. Mediastinal 
bronchogenic cyst treated by mediastinoscopic drainage. Surg Endosc 2003;17:2028-31.
15. Pursel SE, Hershey EA, Day JC, Barrett RJ. An approach to cystic lesions of the mediasti-
num via the mediastinoscope. Ann Thorac Surg 1966;2:752-4.


